Arbor, June 16. pletion of the records should be developed in the planning stage. The method of processing and tabulating the data is important. If mechanical means are needed, plans for codes for punching and tabulating are part of the initial planning. Selection of the best method of analysis and of correct interpretation of the the results are important phases of statistical work.
In planning the statistical phases of a program, study, or experiment, the specific objectives should be stated and the collection of data directed to fulfilling those aims. The objectives and methods will vary in each program.
Presents a Challenge
The application of statistical analysis, used in the broad sense, to planning, operating, and evaluating a health program differs in every field in which services are provided. No single pattern applies to local health department activities, to work in maternal and child hygiene, to cancer control, and to other programs. Statistical analyses vary from descriptive statistics to applying life table methods to data collected for use in studies of cancer and tuberculosis patients.
The wide range in the kinds of statistical analyses and in their application makes the statistician's work one of the most varied and stimulating in the field of public health. It requires imagination and vision to apply the right kind of analysis and to provide services that will really be useful. The statistician must be ready to make suggestions, to adapt new techniques, and to recommend uses of the results in the improvement of the programs.
In the past, progress in health departments has often been measured by reductions in death rates from communicable diseases and in infant and maternal mortality. However, at present we have only an occasional death from typhoid fever or diphtheria, and deaths from puerperal causes are few. Certainly, we cannot measure the effect of a health department on a population by the reduction in deaths from communicable diseases. New (2) . Figure 3 shows the results of examination of all elementary school children through mass surveys, and of cases obtained through referral by teachers using symptom sheets and by teachers without preparation.
The mass survey revealed that 8.9 percent of the children had speech defects and 13.8 percent, hearing defects. The percentages were much smaller by the other two methods of case finding. By knowing how successful these various methods of case finding are, the director can decide how best to operate a satisfactory program. Analyses of the work by counties have also been useful in the operational phases. Many decisions have had to be made regarding defects. The need for consistency in Table 2 . evaluation of results have a constructive influence on the program.
Statistics for Industrial Hygiene
The director of the Tennessee industrial hygiene program wished to know the health problems in industrial groups. Three types of data have been developed and used in that program: (a) mortality statistics by occupation and industry; (b) morbidity statistics through the study of absenteeism of workers; and (c) survey data.
Mortality by Occupation and Industry Beginning with death certificates for 1944, the occupation and industry given for persons 15 years and over have been coded, using the classifications of the United States Bureau of the Census. The early work we did in this field pointed the way to the improvement and extension of such mortality studies. Many of the difficulties encountered were pointed out in a previous paper (3) . Defective though the data were, differences were noted in tuberculosis death rates according to socioeconomic class. The rate for white men in professional work was 26.3 per 100,000 and for laborers 91.7. The National Office of Vital Statistics of the Public Health Service has contributed to the improvement of data on death certificates by release of the booklet, "Guide for Reporting Occupation and Industry on Death Certificates" (4). tistical service can then discuss the problems with plant managers, and steps can be taken to improve the health program of the plant. Marked progress in the reduction of absences due to illness has occurred in participating plants. One plant has given permission for use of its data in discussing industrial absenteeism. The absence rates from illness and injury and from other causes in this plant during 8 years of participation are shown in figure 4 . During the first few years of participation, the absence rates were high-especially for causes of absence other than illness and injury. More accurate data have since been obtained. The high absence rates are due to epidemics of influenza. The statistical analyses have been revealing and have been used continually in evaluating and operating the medical program of the plant.
Morbidity Statistics

Cancer Statistics
In order to obtain cancer statistics which would aid our program, a study of patients admitted to the cancer clinics in Tennessee is in progress. A summary sheet is prepared in the participating tumor clinics for each patient found to have a malignant neoplasm. The summary sheets are sent to the Tennessee Department of Public Health, where they are coded and punched and tabulations made for an annual report of the clinic. These annual reports give the clinic directors an evaluation of their programs through a careful analysis of the findings. They contain data regarding the number and distribution of cases by site, age, race, and sex, by extent of the lesion (localized, with regional involvement, or with remote metastasis), by period from onset of symptoms to diagnosis, and by type of treatment. The data from all the clinics are combined annually into one report (5) . Data taken from the 1950 annual report are given to show how the work is evaluated. The percentage distribution of cancer by site found in patients admitted to the Tennessee clinics in 1950 has been compared with the similar distribution of newly diagnosed cases found in Atlanta, Ga., through the survey (6) Careful follow-up of each patient is essential for analyses.
The method of analysis is the same as that used in the study of the life experience of tuberculosis patients (7) . The probability of dying or of surviving is obtained for each year by an adaptation of life-table methods. By this method each patient is considered to be at risk of death for the year, except those for whom the status was unknown. Each of the persons of unknown status is counted as being exposed to one-half year of experience. The cumulative probability of dying during the period of observation is obtained.
Using this method, the probabilities of dying have been calculated for the different clinics by site, race, sex, and other distributions (8) . Figure 6 shows Health education is also needed to get patients to clinics when lesions are localized. The analysis of the life experience provides a method of studying the treatment and behavior of malignant neoplasms of the different types and sites.
Combining the experience of different cancer clinics with careful follow-up of patients through clinics and health departments will provide the medical profession, as well as health officials, with accurate data regarding survival of patients.
Summary
Several examples have been given of the application of statistical analyses to planning, operating, and evaluating different types of health services. Applications in five fieldsbirth registration, crippled children's service, speech and hearing program, industrial hygiene, and cancer statistics-show various ways statistical analyses serve in health programs. The statistical program is an integral part of all health programs for we need data for definition of problems and guidance of programs. Since the programs vary, each health department must decide how statistical analyses can be applied to specific problems. Because of the variety in the applications and the continually changing problems, statistical work provides an unusually challenging field of work.
